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THE MAILING DATE OF THIS COMMUNICATION. 
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Application Papers 
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2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 
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Application/Control Number: 10/020,757 Page 2 

Art Unit: 2813 

DETAILED ACTION 
Double Patenting 

Claims 1-10, 31-37, 41-50 are provisionally rejected under 35 U.S.C. 101 as claiming the 
same invention as that of claims 1-10, 31-37, 41-50 of copending Application No. 10/623861. 
This is a provisional double patenting rejection since the conflicting claims have not in fact been 
patented. 

Claim Objections 

Claims 40 and 47 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claim Rejections - 35 USC §112 
Claims 1-10, 31-37, 41-50 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. Applicant does not have support for a protective layer which completely 
covers the lower electrode as claimed- Applicant is referred to his own figures which show layer 
40, the protective layer, which is partially removed to expose the underlying electrode in ALL of 
Applicant's figures. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-10 and 34-36 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Harshfield ('156). 

Harshfield teaches the following claimed limitations as cited below: 

1 (Previously Presented). A method comprising: 
forming a lower electrode (Fig. 18 (106)); 

covering the lower electrode with a protective layer such that said protective layer is formed 
directly over said lower electrode (Fig. 18 (1 10)); and 

forming a phase change material over said lower electrode (Fig.20 (118)- see Col.s 12-13, lines: 
65-5; see also Col. 13-14, lines: 60-25). 

2 (Original). The method of claim 1 further comprising: 
defining a singulated opening (Fig. 19 (1 14)); 

forming a cup-shaped phase change material in said opening (Fig.20 (118)) ; and 

forming a thermally insulating material in the cup-shaped phase change material (Fig. 21 (122)). 
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3 (Original). The method of claim 2 including defining said phase change material using a 
planarization process (Fig. 22 and Col. 13, lines:20-40). 

4 (Original). The method of claim 3 including defining said phase change material using a 
chemical mechanical planarization technique(Fig. 22 and Col. 13, lines: 20-40). 

5 (Original). The method of claim 2 including defining a sidewall spacer in said singulated 
opening (Fig.37 (192)) 

6 (Original). The method of claim 5 including defining an electrode in said opening (Fig.21 
(118)- annular electrode). 

7 (Original). The method of claim 6 including using said sidewall spacer to define the cup-shape 
of said phase change material (Fig.37 (192)). 

8 (Original). The method of claim 6 including forming a base layer over a substrate and forming 
said lower electrode over said base layer(Col.l2, lines: 15-20). 

9. The method of claim 1 including sequentially forming said lower electrode (106)and then said 
protective layer (1 10) (Fig. 18). 
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10 (Original). The method of claim 9 including etching said lower electrode and said protective 
film using the same mask (Col. 12, lines: 50-60). 

34 (Previously Presented). The method of claim 1 including forming the protective layer of an 
insulator (Col. 12, lines: 35-45). 

35 (Previously Presented). The method of claim 34 including forming the protective layer of a 
material in the form of silicon nitride (Col. 12, lines: 35-45). 

36 (Previously Presented). The method of claim 35 including forming the silicon 
nitride in the form of Si3 N4 (Col. 12, lines: 35-45). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over Harshfield 
as applied to claim 1 above, and further in view of Urabe ('302). 

Harshfield teaches the limitations of claim 1 and teaches that both the lower electrode and 
protective layer can be formed by CVD, however fails expressly teach that both layers are 
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formed in the same deposition chamber as recited by claims 31 and 32. Harshfield also fails to 
mention any chamber deposition process with regard to without venting back to atmosphere as 
recited by claim 33. 

Urabe ('302) teaches a CVD method for depositing both titanium nitride and silicon nitride in the 
same chamber (Abs., lines: 1-10 and Fig.3). Furthermore, Urabe does not teach to vent back to 
atmosphere. 

It would have been obvious to one of ordinary skill in the art to modify Harshfield' s teachings to 
include forming both the lower electrode (made of titanium nitride) and the protective layer 
(made of silicon nitride) in the same chamber as taught by Urabe in order to reduce the number 
of processing steps which would be required in using two chambers. Moreover, Urabe fails to 
teach to back vent to atmosphere and therefore the Examiner understands that Urabe' s chamber 
deposition is conducted without venting back to atmosphere. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 



from 10630565 on 06/27/2005 

:::::::::::::::::::::::::::::::::: H ... 



Application/Control Number: 10/020,757 Page 7 

Art Unit: 2813 

Claims 1-10 and 34-37, 41-44, and 48-50 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Reinberg et al (*671). 

In reference to claim 1, Reinberg et al teaches a method comprising: 
Forming a lower electrode (Col.8, lines: 35-50); 

Covering the lower electrode with a protective layer (Col. 8, lines: 25-40); and 
Forming a phase change material over the lower electrode (Col.8, lines: 57-65). 

In reference to claim 2, Reinberg et al teaches further comprising: 
Defining a singulated opening (Col.7, lines: 40-50); 

Forming a cup-shaped phase change material in the opening (Col.8, lines: 57-65); 
Forming a thermally insulating material in the cup-shaped phase change material (Col. 9, 
lines: 35-40) 

In reference to claim 3, Reinberg et al teaches including defining the phase change material using 
a planarization process (Col.9, lines: 10-20). 

In reference to claim 4, Reinberg et al teaches including defining the phase change material using 
a CMP technique (Col.9, lines: 10-20). 

In reference to claim 5, Reinberg et al teaches including defining a spacer in the singulated 
opening (Col.8, lines: 20-30). 
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In reference to claim 6, Reinberg et al teaches including defining an electrode in the opening 
(Col. 8, lines: 35-50). 

In reference to claim 7, Reinberg et al teaches including using the sidewall spacer to define the 
cup shape of the phase change material (Fig. 8 (52)). 

In reference to claim 8, Reinberg et al teaches including forming a base layer over a substrate 
and forming the lower electrode over the base layer (Fig. 12 (40)). 

In reference to claim 9, Reinberg et al teaches including sequentially forming the lower electrode 
and then the protective layer (Col. 8, lines: 50-57). 

In reference to claim 10, Reinberg et al teaches including etching the lower electrode and 
protective film using the same mask (Col.9, lines: 25-40). 

In reference to claim 34, Reinberg teaches including forming the protective layer of an insulator 
(Col.9, lines: 30-35). 

In reference to claim 35, Reinberg teaches including forming the protective layer of a material in 
the form of silicon nitride (Col.9, lines: 30-35). 
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In reference to claim 36, Reinberg teaches including forming the silicon nitride in the form of 
Si 3 N 4 (Col.9, lines: 30-35). 

In reference to claim 37, Reinberg teaches a method comprising: 

Forming a protective layer over a lower electrode of a phase change memory(Col.8, lines: 
57-65 and Col.9, lines: 30-35). 



In reference to claim 41, Reinberg teaches including forming the protective layer of an 
insulator(Col.9, lines: 30-35).. 

In reference to claim 42, Reinberg teaches including forming the protective layer of a material in 
the form of silicon nitride(Col.9, lines: 30-35).. 

In reference to claim 43, Reinberg teaches including forming the silicon nitride in the form of 
Si 3 N 4 (Col.9, lines: 30-35).. 

In reference to claim 44, Reinberg teaches a method comprising: 

Forming an insulating protective layer over a conductive lower electrode of a phase 
change memory(Col.8, lines: 35-50 and Col.8, lines: 57-65 and Col.9, lines: 30-35); 
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In reference to claim 48, Reinberg teaches including forming the protective layer of an insulator 
(Col.9, lines: 30-35).. 

In reference to claim 49, Reinberg teaches including forming the protective layer of a material in 
the form of silicon nitride(Col.9, lines: 30-35).. 

In reference to claim 43, Reinberg teaches including forming the silicon nitride in the form of 
Si 3 N 4 (CoL9, lines: 30-35).. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 31-32, 38-39 and 45-46 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reinberg et al ('671) as applied to claims above, and further in view of Ovshinsky ( c 592). 

In reference to claims 3 1 and 32, Reinberg teaches forming a lower electrode and a 
protective film. However, fails to explicitly teach forming both in the same deposition chamber. 

Ovshinsky teaches implementing the same deposition chamber for sputtering an electrode 
material and then a silicon nitride film (Col. 14, lines: 20-25). 
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It would have been obvious to one of ordinary skill in the art to modify Reinberg's 
teachings to include depositing both the electrode material and protective material in the same 
deposition chamber as claimed by the Applicant because Reinberg teaches to form such layers by 
PVD (Col. 8, lines: 40-45) and Ovshinsky teaches his chamber may be implemented in PVD 
deposition processes (Col. 12, lines: 25-30). 



Allowable Subject Matter 
Claims 40 and 47 contain allowable subject matter. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Laura M. Schillinger whose telephone number is (571) 272-1697. 
The examiner can normally be reached on M-T, R-F 7:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Laura M Schillinger 
Primary Examiner 
Art Unit 2813 
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